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Introduction 
Hepatic arterial complications after liver transplanta- 
tion pose an uncommon but serious threat o graft and 
patient survival. 1'2 Of these, pseudoaneurysms (PA) 
are the least common 1'3 but most feared as they have 
a potential for rupture and fatal haemorrhage. On the 
other hand, PAs may remain clinically silent 3and be 
discovered incidentally on radiological imaging. They 
usually involve anastomotic sites or the donor 
1 4-6 artery " secondary to technical failure, sepsis or liver 
biopsy. 2'6-9 We report an unusual case in which a PA 
arose at the site of a ligated side branch on the 
recipient hepatic artery and presented with an ischae- 
mic biliary leak due to hepatic artery compression. 
Case Report 
A 47-year-old male underwent an orthotopic liver 
transplant for hepatitis C cirrhosis. At operation, an 
end to end anastomosis was fashioned between the 
Carrel patch bearing the donor coeliac axis and a 
branch patch of the recipient hepatic artery bifurca- 
tion. An aberrent donor left hepatic artery from the 
aorta was anastomosed end to end to the donor 
splenic artery stump. On removal of clamps, the liver 
perfused well with excellent pulsation in both donor 
arteries. Biliary reconstruction was carried out by a 
duct-to-duct anastomosis over a T-tube. The proce- 
dure was otherwise straightforward. Postoperative 
ultrasound oppler examinations on days 2, 8 and 18 
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revealed normal hepatic arterial traces. Liver biopsies 
on days 8 and 18 showed no evidence of ischaemia. 
Clinicall3~ the postoperative course was uneventful 
and the patient was discharged on day 20 with a 
normal serum bilirubin, alkaline phosphatase (SAP) of 
240 U/I (normal 30-135) and alanine transaminase 
(ALT) of 183 U/I (normal up to 50). 
At three months, he was readmitted for routine 
T-tube cholangiogram and removal. At this time, his 
serum ALT was 318, bilirubin 55 (normal up to 
17btmol/1) and SAP 236. Upon removal of the T-tube 
following a satisfactory cholangiogram, hedeveloped 
an anastomotic biliary leak which required endoscopic 
insertion of an internal biliary stent. A right sub- 
hepatic biliary collection resulted which was drained 
under ultrasound guidance. At the time of this 
ultrasonic examination, the hepatic arterial trace was 
found to be damped. A hepatic angiogram carried out 
a day later revealed a 1.5 cm long stenosis extending 
up to the anastomosis between the donor and the 
recipient arteries. Immediately adjacent to the narrow- 
ing but a little proximal to the anastomosis was a I cm 
aneurysm (Fig. la) which retained contrast in the late 
film (Fig. lb). A liver biopsy performed for persis- 
tently abnormal liver function tests showed chronic 
persistent hepatitis due to recurrence of hepatitis C. 
The patient recovered rapidly from the biliary leak 
and was discharged. 
He was readmitted after a month and the biliary 
stent was removed after an endoscopic cholangiogram 
confirmed absence of leak. The following da3~ an 
elective resection of the hepatic artery aneurysm was 
undertaken. At operation, a 2 cm pseudoaneurysm 
was found in relation to the native hepatic artery just 
distal to the gastroduodenal after34 arising in the area 
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of the ligated right gastric artery. The arterial anasto- 
mosis was intact. The aneurysm together with a 4 cm. 
length of the native artery which appeared to com- 
pressed by the adjacent aneurysm was resected and 
the gap between the Carrel patch of the donor artery 
and the recipient artery bridged with a reversed 
saphenous vein graft. The blood flow in the recon- 
structed hepatic artery was recorded at 600 ml/min.  
intraoperatively. Postoperativel)~ histology confirmed 
a non-infected pseudoaneurysm partially filled with 
organising clot, and stenosis of the adjacent artery. The 
patient made a brisk recovery. An ultrasound oppler 
prior to discharge revealed normal hepatic arterial 
traces. 
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Fig. 1. (a) Selective hepatic arteriogram showing the pseudoaneurysm (large arrow) arising from and compressing the adjacent recipient 
hepatic artery. The small arrow indicates the site of anastomosis. (b)A late film of the same study showing the persistence of contrast in 
the aneurysm. 
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The patient is now well 9 months after his trans- 
plant apart from recurrent hepatitis C infection of the 
graft with low activity. 
Discussion 
Pseudoaneurysm is arare but potentially fatal compli- 
cation of liver transplantation. Therefore, early recog- 
nition and treatment are crucial to patient and graft 
survival. It usually presents with l.g2astrointestinal or 
free intraperitoneal haemorrhage.' This case illus- 
trates a previously unreported presentation of this 
condition with an anastomotic biliary leak secondary 
to ischaemia due to compression of the hepatic artery 
by an adjacent PA. 
Another unusual feature in this case was the fact 
that the aneurysm arose at the site of the ligated right 
gastric branch on the recipient hepatic artery. In the 
English literature, we could find only one more 
instance of a post-liver transplant PA arising in the 
recipient arterial tree, that of mycotic PAs arising from 
the pancreaticoduodenal artery. 1 
The aetiology of this PA remained unclear. Since the 
arterial stenosis and the PA were discovered almost 
simultaneously with the biliary leak, it is likely that 
they were preexistent at the time of the leak and 
unlikely that biliary peritonitis had a role to play in the 
development of the PA. The uncomplicated post- 
operative course, and the operative, histological and 
microbiological findings did not support an infective 
aetiology. In the past, we have observed extreme 
friability of arterial intimal tissue in patients under- 
going liver transplant for hepatitis C (unpublished 
observation). It is therefore conceivable that an intimal 
tear occurred at the site of the ligated right gastric 
artery leading to intimal dissection, weakening and 
rupture of the arterial wall and PA formation. Com- 
pression by the PA as the cause of arterial stenosis was 
supported by the arteriographic and operative find- 
ings. In addition, the intimal dissection itself might 
have resulted in Partial luminal occlusion. It could 
also have caused the interruption of the vasa vasora 
leading to ischaemic arterial stenosis. Radiological 
dilatation of the stenosed arterial segment was con- 
sidered unsafe in view of the aneurysm. 
The management of such PAs depends on the 
urgency of the situation, presence of infection and on 
the interventional radiologieal expertise available. The 
ideal treatment in non-infected cases, especially in the 
presence of hepatic arterial compromise is excision of 
the PA with arterial reconstruction. This may not be 
feasible in an infected field and be technically too 
demanding in an emergency setting. In such situa- 
tions, ligation of the hepatic artery with or without 
excision of the PA may be the most expedient and life- 
saving procedure. Radiological embolisation is an 
appropriate initial measure if there is no evidence of 
arterial narrowing and ischaemia. Although relatively 
safe in a non-transplant setting, in the transplanted 
liver both, the operative and non-operative forms of 
arterial ablation carry a significant risk of continuing 
biliary leak, stricture, hepatic infarction and liver 
failure, and chronic rejection. 1'6'9 In this patient we 
opted for an elective operative resection of the PA and 
revascularisation si ce there was evidence of clinically 
significant biliary ischaemia. 
Although the core biopsy performed at the time of 
reconstruction did not show the classical appearances 
of parenchymal ischaemia, the serum ALT fell sig- 
nificantly after revascularisation. Undoubtedly, recur- 
rent hepatitis C would have been an important factor 
in causing the enzyme elevation and the relative 
contribution of ischaemia was difficult to acertain. 
A hepatic artery complication should be suspected 
in all cases of anastomotic biliary leaks. An aneurysm 
may arise at the site of a ligated branch without any 
obvious technical or infective cause. In this case, 
friability of the recipient intimal tissue due to hepatitis 
C may have contributed to it but this presumed 
mechanism needs further evaluation. Resection and 
primary vascular reconstruction when possible, 
should be the preferred management of this condition 
to prevent further biliary complications and graft 
loss. 
References 
1 MADRIAGA J, TZAKIS A, ZAJKO AB et al. Hepatic artery pseudoa- 
neurysm ligation after orthotopic liver transplantation--a report 
of 7 cases. Transplantation 1992; 54: 8124-828. 
2 LANGNAS A, MARUJO W, STRATTA RJ, WOOD RP, SHAW BW Jr. 
Vascular complications after orthotopic liver transplantation. Am 
J Surg 1991; 161: 76-83. 
3 HUTCHINSON CE, MACKINLAY JYz BUCKELS JA. Case report: Pseu- 
doaneurysm of transplant hepatic artery: a late presentation. Br J 
Radiol 1993; 66: 158-160. 
4 HESSELINK El, SLOOF MJH, SCHUUR KH, BIJLEVELD CH, GIPS CH. 
Consequences of hepatic artery pathology after orthotopic liver 
transplantation. Transplantation Proc 1987; 19: 2476-2477. 
5 ZAIKO AB, TOBBEN PJ, ESQUIVEL CO, STARZL TE. Pseudoaneurysms 
following orthotopic liver transplantation: clinical and radiologic 
manifestations. Transplantation Proc 1989; 21: 2457-2459. 
6 MERION RM, BURTCH GD, HAM JM, TURCOTTE IG, CAMPBELL DA Jr. 
The hepatic artery in liver transplantation. Transplantation 1989; 
48: 438-443. 
7 TOBBEN PJz ZAJKO AB, SUMKIN JH et aL Pseudoaneurysms 
complicating organ transplantation: roles of CT, duplex sonog- 
raphN and angiography. Radiology 1988; 169: 65-70. 
8 HoussiN D, OORTEGA D, RICHARDSON A et al. Mycotic aneurysm of 
the hepatic artery complicating human liver transplantation. 
Transplantation 1988; 46: 469. 
Eur J Vasc Endovasc Surg Vol 10, October 1995 
Post-transplant Hepatic Artery Pseudoaneurysm 379 
9 ZAJKO AB, BRADSHAW JR, MARSH JW. Myotic pseudoaneurysm of 
the gastroduodenal artery--an unusual cause of lower gastro- 
intestinal tract haemorrhage following liver transplantation. 
Transplantation 1988; 45: 990-991. 
Accepted 11 November 1994 
Eur J Vasc Endovasc Surg Vol 10, October 1995 
